INTRODUCTION
============

Hepatocellular carcinoma (HCC) is the most common type of primary liver cancer and its incidence has increased worldwide in recent decades, making it currently the fifth most common form of malignancy in men and the ninth in women with a men/women ratio of 2.4[@B5].

Every year there are approximately 700,000 to 1,000,000 new cases and about 600,000 to 800,000 of them die from the disease, making HCC the second leading cause of death by cancer in the world[@B10].

Resection remains one of the most effective treatments with five-year survival rates from 50-70%, especially for patients with a single nodule and preserved liver function[@B6].

The development of science is leading us to realize that diseases and therapies must be individualized. Huge differences can be observed on the biological behavior of the same disease, very aggressive in ones and insidious in others[@B2] ^,^ [@B6] ^,^ [@B17]. In this context, the study of prognostic factors is important to identify patients with an aggressive disease and, consequently, adapt the therapy accordingly.

A few studies have demonstrated a poor prognosis for patients whose etiology of HCC was virus B or C infection. Due to the negative impact on prognosis, some even suggest primary liver transplantation for those patient[@B2] ^,^ [@B4] ^,^ [@B12] ^,^ [@B20].

Due to this difference in prognosis between viral and non-viral etiology, is proposed a study to evaluate the prognosis of patients submitted to HCC resection, according to the etiology of the disease.

METHOD
======

Was gathered data from patients with HCC single nodule, who underwent resection, between August 2000 and July 2014. This study was approved by the University Ethics Committee.

The analysis included only patients with pathological confirmation of HCC who underwent hepatectomy with curative intent. Patients with fibrolamellar HCC and hepatocholangiocarcinoma were excluded. Thus, 101 patients were the subjects of this study.

Patients were divided into groups according to the etiology of the liver disease: HCV (n=34), HBV (n=11), alcohol (n=13), NASH (n=8), mixed etiology (n=14), representing HBV, HCV and alcohol, with at least two of those three; and other etiologies (n=21), including cryptogenic, hemochromatosis, autoimmune hepatitis and others.

For all groups, an analysis of overall and disease-free survival at five years was performed, to establish whether the cause of liver disease influenced the prognosis.

The Kaplan-Meier method was used to evaluate the overall and disease-free survival, followed by the Log-Rank test to compare the curves.

For all conclusions α significance level of 5% was used, considering as statistically significant a p value less than .05.

Statistical analyzes were performed with R 2.15.2 software (R Development Core Team, 2014).

RESULTS
=======

Descriptive analysis
--------------------

The selected sample in this study consisted of 101 patients, 35 women (34.7%) and 66 men (65.3%). The average age of patients was 63.1 years, ranging from 27-83 years. Ninety-eight (97.0%) were Child A and the mean MELD score was 8.6, ranging from 6 to 26.

Eleven patients had HBV (10,9%), 34 HVC (33.7%), 13 alcoholic liver disease (12.9%), eight NASH (7.9%), 14 had mixed etiology (13.9%) and the remaining 21 patients had other etiologies (20.8%).

It is worth mentioning that 77 patients had confirmed cirrhosis on pathology (76.2%).

Fifty-seven patients met the Milan criteria (58.2%). Patient\'s data are shown on [Table 1](#t1){ref-type="table"}.

TABLE 1Disease characteristics among patients with HCCn%EtiologyHBV1110.9HCV3433.7alcohol1312.9NASH87.9mixed1413.9others2120.8Total101100.0Cirrhosisyes7776.2no2423.8Total101100.0Nodule (cm)n98average6.8median4.8minimum-maximum0.5-24.0standard deviation5.1Edmondson SteinerI11.0II2626.5III6566.3IV66.1Total98100.0Milan criteriayes5758.2no4141.8Total98100.0Capsuleyes6364.3no3535.7Total98100.0Capsule invasionyes1117.5no5282.5Total63100.0Satellitesyes1313.4no8486.6Total97100.0Vascular invasionyes5253.6no4546.4Total97100.0Free marginyes8992.7no77.3Total96100.0

Seventy-three patients underwent open (75.3%), while 24 laparoscopic surgery (24.7%); resection was anatomic in 69 patients (69.7%).

Postoperative complications were observed in 47.5% of the patients and ascites, ileus, infection, kidney and lung were the most common complications ([Table 2](#t2){ref-type="table"}).

TABLE 2Distribution of postoperative complications in patients undergoing resection of HCCComplicationn%Yes4847.5Clinical (ARF,BCP, PE, MI and others)1633.3Intra-abdominal abscess1020.8Ascites816.7Bile leak816.7Wound infection714.6Hemorrhage612.5Reoperation510.4Ileus510.4[^2]

Survival analysis
-----------------

Six patients died between the immediate postoperative period and up to a month after surgery and were excluded from the survival analysis.

From 95 patients evaluated, there were 44 deaths (46.3%) and 51 patients (53.7%) were alive at the end of follow-up. Forty-six patients (48.4%) had disease recurrence.

The overall survival curve ([Figure 1](#f1){ref-type="fig"}A) shows that, within five years follow-up, 49.9% of patients remained alive. The average overall survival of patients who died was 24.6 months, ranging from 1 to 100 months.

FIGURE 1Patients undergoing resection for HCC: A) overall survival curve; B) disease-free

For disease-free survival, at five years, 40.7% of patients showed no recurrence ([Figure 1](#f1){ref-type="fig"}B). The average duration of disease-free survival of patients who relapsed was 17.2 months, ranging from 1.1 to 60.6 months.

At five years of follow-up, patient overall survival, according to the etiology of liver disease, in ascending order, was: HCV (34.8%), mixed (46.2%), NASH (50.0%), other (52.8%), alcohol (67.3%) and HBV (67.5%) ([Figure 2](#f2){ref-type="fig"}).

FIGURE 2Overall survival curves of patients who underwent resection of HCC, according to the etiology of liver disease

At five years of follow-up, disease-free survival, according to the etiology of liver disease, in ascending order, was: HBV (22.9%), HCV (27.9%), mixed (33.6%), other (37,2%), NASH (53.3%) and OH (66.3%) ([Figure 3](#f3){ref-type="fig"}).

FIGURE 3Disease-free survival curves of patients who underwent resection of HCC, according to the etiology of liver disease

When it was proceeded to the same analysis, but dividing etiologies in viral and non-viral, the overall survival rates, at five years, were 44.3% and 56.3%, respectively ([Figure 4](#f4){ref-type="fig"}). Disease-free survival rates, at five years, were 29.3% and 55.5%, respectively ([Figure 5](#f5){ref-type="fig"}).

FIGURE 4Overall survival curves of patients who underwent resection of HCC, according to the etiology (viral / non-viral) of liver disease

FIGURE 5Disease-free survival curves of patients who underwent resection of HCC, according to the etiology (viral / non-viral) of liver disease

DISCUSSION
==========

Resection appears today as the main approach for treatment of HCC, especially in patients with good liver function. This mainly occurs because of the restrictive criteria and the inadequate supply of grafts for transplantation in the world[@B1] ^,^ [@B11] ^,^ [@B13] ^,^ [@B16] ^,^ [@B19].

Fan et al. [@B7] showed that only about 2% of HCC patients have the possibility to be transplanted, while liver resection may be performed in about 25% of these patients.

The five-year overall survival of HCC resection is similar to liver transplantation, when considering intention to treat, being around 60-70%[@B19]. In Child A patients with a single nodule within Milan Criteria, the five-year overall survival after resection can be considered better than liver transplantation, especially if is made an analysis by intention to treat (considering also patients who died in the waiting list)[@B13] ^,^ [@B15] ^,^ [@B19].

This study found an overall and disease-free survival at five years of 49.9% and 40.7%, respectively. One possible explanation for the low overall survival rate in this series is the fact that the sample was composed of more than 40% of patients out of the Milan criteria.

Tumor biology appears more and more as the protagonist, and makes us wonder why some tumors of the same histological type are more aggressive than others.

Some studies have shown a difference in the prognosis when considering the etiology of HCC patients who underwent liver resection[@B3] ^,^ [@B12] ^,^ [@B20], while others have failed to reach the same conclusion[@B8].

Chirica et al.[@B3] have demonstrated in a sample of 75 patients, who underwent resection of HCC, poorer outcomes for patients with viral etiology, especially HCV.

Zhou et al.[@B20] performed a meta-analysis of 20 studies correlating etiology and prognosis and also concluded that the viral etiology carries a worse prognosis for resected patients[@B13]. There was a tendency toward greater overall and disease-free survival among patients with non-viral etiology, with no difference between those carriers of HBV and HCV.

Fong et al.[@B8] found no difference in prognosis between viral and non-viral etiology patients in a 1999 study, but they attributed that to the small sample size and to the presence of only a few cases of some other etiologies.

This study found no statistically significant difference between groups of different etiologies of HCC with respect to the prognosis.

Regarding the overall survival at five years, was noted that patients whose etiologies were alcohol and HBV had the best results with 67.3% and 67.5%, respectively, while HCV patients had the worst results, with only 34.8% survival at five years.

When is looked at disease-free survival curves at five years, is observed that patients whose etiologies were alcohol and NASH showed the best results, with 66.3% and 53.3%, respectively, while viral etiologies (HCV and HBV) had the worst, 27.9% and 22.9%, respectively.

These data are compatible with the literature, always showing a worse prognosis for viral etiologies and a better prognosis for alcoholic etiology.

This is reinforced when is looked at the survival curves divided by viral status ([Figures 4](#f4){ref-type="fig"} and 5). Although there was no statistically significant difference, can be observed a trend to a better prognosis for non-viral patients, especially in regard to disease-free survival.

Another interesting finding in this analysis was the situation of HBV patients, who had one of the best overall survival results, along with alcoholic liver disease patients, but were among the worst in the evaluation of disease-free survival, together with the HCV patients.

This could be explained mainly by the different mechanism involved in hepatocarcinogenesis of HBV, which has the potential to integrate into the DNA of liver cells, causing changes that can lead to tumor development, even without the presence of cirrhosis. The other etiologies appear to act by direct aggression to the hepatocyte, leading initially to the development of cirrhosis and then HCC[@B20].

This could explain the possibility of development of HCC in non-cirrhotic patients infected with HBV. These patients, in theory, could have better overall survival compared to other etiologies because they have preserved liver function and are part of screening programs, which can facilitate detection of the disease at earlier stages, providing better overall survival results, but also higher rates of recurrence.

A limitation of this study was the relatively small size of this sample, which, despite representing a large sample from a surgical point of view, did not have the power to demonstrate significant differences in this study.

Thus, this study can serve as a basis for further research in order to confirm the findings and to better assess the results pointed out here, continuing the search for greater knowledge and improved care for patients with HCC.

CONCLUSION
==========

There was no statistically significant difference in overall and disease-free survival at five years among groups of patients with different etiologies of HCC who underwent liver resection with curative intent.
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